Phonological awareness (PA), the core contributor in phoneme processing abilities, has a link to later reading skills in children. However, the associations between PA and neural auditory discrimination are not clear. We used event-related potential (ERP) methodology and neuropsychological testing to monitor the neurocognitive basis of phonological awareness in typically developing children. We measured 5-6-year-old children's (N=70) phoneme processing, word completion and perceptual reasoning skills and compared their test results to their brain responses to phonemic changes, separately for each test. We found that children performing better in Phoneme processing test showed larger mismatch negativity (MMN) responses than children scoring lower in the same test. In contrast, no correspondence between test scores and brain responses was found for Auditory closure. Thus, the results suggest that automatic auditory change detection is linked to phoneme awareness in preschool children.
Introduction
Literacy skills are among the most crucial abilities for successful functioning in our society. Achieving them early on helps a child to do well in school and succeed in later studies. In preschool children, phonological awareness (PA), the ability to perceive and manipulate sounds in spoken language, predicts later reading skills (Kirby et al., 2003; Silvén et al., 2004) . Furthermore, the success in tests investigating PA in elementary school children seems to differentiate children with average and above average reading skills (Savage et al., 2005) , although it is not clear if the relationship between PA and learning to read is causal or correlational (see e.g., Castles and Coltheart, 2004; Melby-Lervåg et al., 2012) . Our knowledge of the correspondence between behavioural measures of pre-reading skills, such as phonological awareness, and neural prerequisites is still incomplete. There is much to learn about how success in neuropsychological tests manifests itself in the developing brain of children. Here we use well-established event-related potential (ERP) methodology to probe the neurocognitive basis of phonological awareness in typically developing children.
Mismatch negativity
Mismatch negativity (MMN) is a negative polarity component of ERPs that is thought to reflect the discrimination of change in a stream of repeating sounds (Näätänen, 1992; Winkler et al., 2009) . According to the current theory, the brain predicts, i.e., forms a neural representation of the regular features in the auditory input and when a change is detected, an MMN response is elicited. MMN appears to originate from two areas: bilaterally supratemporal planes of the auditory cortices and prefrontal cortex (Näätänen and Escera, 2000; Rinne et al., 2000) . MMN occurs even when the subject is not attending to the stimuli, and this makes it a practical tool to investigate young children that are easily distracted and sometimes unmotivated to participate experimental tasks (Näätänen et al., 2010 ; for a review, see e.g. Näätänen et al., 2007) .
MMN can be recorded already in fetuses (Huotilainen et al., 2005 ) and newborns (Cheour et al., 2000; Kushnerenko et al., 2002; Partanen et al., 2013b; Trainor et al., 2001) , and is well established in preschool (Lee et al., 2012; Lovio et al., 2009 ) and school-age children (Cheour et al., 2000; Datta et al., 2010; Kraus et al., 1999) . With subtle deviants, MMN is small in amplitude during preschool and early school-age (Lovio et al., 2009; see e.g. Cheour et al., 2000) , gradually increasing in amplitude (Bishop et al., 2011; Putkinen et al., 2014a Putkinen et al., , 2014b . It is shown to reach adult latencies of 100-250 ms in adolescence (Paquette et al., 2013; Shafer et al., 2000 Shafer et al., , 2010 . MMN has been recorded in children for changes in frequency (Maurer et al., 2003; Shafer et al., 2000) , phonemes (Čeponienè et al., 2004; Datta et al., 2010; Kraus et al., 1999; Kushnerenko et al., 2002; Kuuluvainen et al., 2016; Lovio 
